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57 ABSTRACT 

Abeverage vessel holder (1) is described in which a thermo 
electric device (2) including a Peltier effect element (4) 
provides heating and/or chilling effect to a beverage vessel 
(10) in use. Extending from the thermo-electric device (2) is 
a wall assembly (3) comprising an inner wall (6) and an 
outer wall (7) in a spaced relation Such that there is a 
convection passage (8) therebetween. The thermo-electric 
device (2) being associated with the wall assembly (3) in 
order to Stimulate convection air movement in the convec 
tion passage (8) and So disperse condensate wicked through 
the inner wall (6) from the beverage vessel (10). Thus, the 
inner wall (6) is generally made from a foam material in 
order to allow condensate transmission whilst the Outer wall 
(7) provides a thermal insulation barrier for the holder (1). 

20 Claims, 1 Drawing Sheet 
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BEVERAGE WESSEL HOLDER 

FIELD OF THE PRESENT INVENTION 

In accordance with the present invention there is provided 
a beverage vessel holder and more particularly a holder for 
use within a motor vehicle. 

BACKGROUND TO THE PRESENT 
INVENTION 

AS part of the discretionary equipment installed within a 
motor Vehicle, it has become common to include a beverage 
vessel holder. This holder provides a convenient means to 
intermittently drink from a beverage vessel during a motor 
vehicle journey whilst remaining fully in control of that 
vehicle. Originally, Such holders simply retained the vessel, 
whether it be a cup or a can or bottle, to ensure judder 
movement in the motor vehicle doesnot disturb and so spill 
the beverage contained within Such a vessel. More recently, 
it has become desirable to chill or heat beverages or simply 
maintain Such beverages within their beverage vessel at a 
desired temperature. However, within a motor vehicle there 
is limited electrical power capacity So thermo-electric 
devices based upon the Peltier effect or Seebeck effect have 
been used to achieve necessary chilling/heating effect. 
Examples of Such thermo-electric device arrangements are 
illustrated in U.S. Pat. No. 5,042,258 and International 
Patent Publication No. WO 90/00708. Typically, switching 
between heating and chilling involves Simple reversal of 
electrical current flow between respective sides of the Semi 
conductor wafers which define the thermo-electric device. 
An unfortunate consequence of heating or chilling a 

beverage vessel is either the precipitation or evaporation of, 
generally, water condensate. Such water condensate can 
reduce thermal insulation and add to the size of thermal load 
i.e. the heat capacity of the whole for unit temperature, 
necessary to achieve the desired temperature variation. The 
water condensate generally congregates upon the beverage 
vessel Surface and may cool and wet the beverage vessel 
Such that, in addition to the low thermal efficiency, an 
unsightly appearance and Slippy Surface upon the vessel is 
created. 

It is an object of the present invention to provide a 
beverage vessel holder which allows temperature control but 
Substantially avoids the above-mentioned problems. 

SUMMARY OF THE PRESENT INVENTION 

In accordance with the present invention there is provided 
a holder for heating or cooling a beverage vessel, the holder 
comprising a thermo-electric device from which extends a 
wall assembly including an inner wall and an outer wall, Said 
inner wall being configured to retain in use a beverage vessel 
and allow condensate through transmission thereacroSS from 
Said beverage vessel whilst, Said outer wall is Spaced from 
Said inner wall to define a convection passage therebetween, 
Said convection passage being associated with Said thermo 
electric device to Stimulate convection air movement in Said 
convection passage as Said thermo-electric device alters or 
maintains, in use, the temperature of Said beverage vessel. 

The inner wall is generally a foam and that foam has a 
Small open cell nature to facilitate wicking condensate 
transmission through the inner wall. Typically, the inner wall 
will be configured to retain Said beverage vessel under Slight 
compressive engagement. 

The outer wall will normally provide thermal insulation 
for the holder. 

Typically, the Space in between the inner wall and the 
outer wall is in the order of 3–4 mm to avoid liquid 
condensate bridging between Said inner wall and Said outer 

15 

25 

35 

40 

45 

50 

55 

60 

65 

2 
wall. The spacing between the inner wall and the outer wall 
may diverge in order to enhance convection air movement in 
Said convection passage. The thermo-electric device will 
generally include a heat Sink for coupling to Said convection 
passage in order to Stimulate convection air movement in 
accordance with the present invention. The thermo-electric 
device may include a fan, or be coupled to Such an air 
movement Stimulating device, to Supplement convection air 
movement in Said convection passage. 

Typically, the convection passage will be open ended at 
both ends to facilitate condensate drainage and/or convec 
tion air movement. 

Preferably, the thermo-electric device comprises a mount 
ing from which the wall assembly is detachable in order to 
allow drinking from the beverage vessel retained therein. 
The convection passage may include Spacer elements or 

castellation elements in order to retain the Spacing between 
the inner wall and the Outer wall to retain the convection 
passage. 

Normally the thermo-electric device will operate upon the 
known Peltier effect or the Seebeck effect to heat or chill as 
required. 

BRIEF INTRODUCTION TO THE DRAWINGS 

An embodiment of the present invention will now be 
described by way of example only with reference to the 
accompanying drawings, in which: 

FIG. 1 is a Schematic perspective view of a beverage 
vessel holder; and 

FIG. 2 is a Schematic plan View of a beverage vessel 
container. 

DESCRIPTION OF THE PRESENT INVENTION 

In FIG. 1 a Schematic perspective of a beverage vessel 
holder 1 is depicted. This holder 1 comprises a thermo 
electric device 2 from which a wall assembly 3 extends. The 
thermo-electric device 2 comprises typically a Peltier effect 
element 4 in association with a heat sink 5. The wall 
assembly 3 comprises an inner wall 6 spaced from an outer 
wall 7. The inner wall 6 is arranged to retain the beverage 
vessel, Such as a can, cup or bottle, in contact with the Peltier 
effect element 4. Typically, the inner wall 6 is arranged to 
retain the beverage vessel under Slight compression whilst 
the outer wall provides thermal insulation for the holder 1. 
The wall assembly 3 extends from the thermo-electric 

device 2 as depicted in FIG. 1 such that there is a skirt about 
the thermo-electric device 2. Thus, a convection passage, 
defined by the spacing between the inner wall 6 and the outer 
wall 7, is coupled to the thermo-electric device 2 such that 
any heat cycling within that device 2 creates convection air 
flow in the convection passage 8. It will be appreciated, 
when the thermo-electric device 2, and in particular the heat 
sink 5, is hot, air between that device 2 and the outer wall 
7 in the area numbered 9 is heated and it will be understood 
that hot air generally rises upwards through the convection 
passage 8 to provide a convection air flow. Conversely, when 
the thermo-electric device 2 and in particular the heat Sink 
5 is cool, the same air located between the device 2 and the 
outer wall 7 is cooled, Such cooled air is heavier and thus 
tends to fall stimulating a downward flow of air in the 
passage 8 as a convection air flow. 
The inner wall 6 will normally be made from a foam 

material with a Small, but open cell, nature. Thus, the inner 
wall 6 will generally draw condensation from a beverage 
vessel 10 retained within this inner wall 6 by a wicking 
action. However, the inner wall 6 must have Sufficient 
mechanical Strength to maintain its integrity during insertion 
of a beverage vessel 10 but, as indicated above, will nor 
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mally include a degree of elastic deformation in order to 
compressively engage Such an inserted beverage vessel 10. 
With the wicking nature of the inner wall 6, it will be 
appreciated that condensation from the beverage vessel 10, 
along with other Surfaces, will congregate in the convection 
passageway 8. In accordance with the present invention, this 
condensate is dispersed by the Stimulated convection air 
movement within that passage 8 as a result of thermal 
cycling of the thermo-electric device 2. In Such 
circumstances, the convection passage 8 acts as a chimney 
through which air movement is Stimulated Such that con 
densate “pick up' is enhanced in order to remove that 
condensate from the environment of the beverage vessel 
holder 1 in comparison with non-Stimulated and Stagnant air. 

The beverage vessel 10, in accordance with the present 
invention, will therefore be drier and thus more acceptable 
to a user as a result of the condensate dispersal through the 
inner wall 6 and Subsequently the convection passage 8. In 
addition, any condensate can add appreciably to the thermal 
burden placed upon the thermo-electro device 2 required to 
reduce or increase or maintain temperature. Thus, improved 
dispersal of condensate should enhance thermo-electro 
device 2 performance with regard to altering or maintaining 
the vessel 10, along with any beverage therein, at tempera 
ture. 

Condensate is essentially water which has a relatively 
high Specific heat capacity thus, every cubic centimetre of 
Such condensate associated with the beverage vessel 10, or 
other Surfaces of the beverage vessel holder, will apprecia 
bly increase the thermal mass of material that the thermo 
electric device 2 must maintain or alter the temperature of. 

In order to maintain the convection passage 8, it is typical 
to provide Spacer elements between the inner wall 6 and the 
outer wall 7. These Spacer elements can take any appropriate 
form and could thus comprise continuous Strips which run 
the length of the holder between the inner wall 6 and the 
outer wall 7. Alternatively, and as depicted in FIG. 2, the 
Spacer elements could comprise castellations 21 integral 
with or supplemental to the inner wall 6 and/or the outer wall 
7. Between these castellations 21, the convection passage 8 
is redefined to individual channels 22. Such channels 22 
inherently concentrate any air movement and So turbulence 
of Such convection flows with the result that greater con 
densate pick up may be achieved. The channels 22 may be 
further configured to facilitate air convection movement by 
twisting or variable croSS-Sectional dimensions etc. 
As the inner wall 6 is normally made from a foam, it will 

be appreciated that, the generally rough nature of Such foam 
Surfaces will Stimulate localised air turbulence. In addition, 
a fan may be provided, either coupled directly or through 
ducting to the convection passage 8, to Stimulate and Supple 
ment air flow in the convection passage 8. 

In order to further enhance condensate control, it will be 
appreciated that either the inner or outer Surface of the inner 
wall 6 could be coated with a microporous film to control 
condensate return. Thus, condensate vapour may pass 
through the porous film and then condense to droplets of a 
Size that cannot return. 

Peltier thermo-electric elements are well known for heat 
ing and chilling of beverages. Suitable Suppliers for Such 
elements are well-known to those skilled in the art. Such 
Peltier effect elements utilise the metal or semiconductor 
effects due to electrical current flow and a description of the 
Peltier effect is given in the textbook “Solid State Physical 
Electronics” (Aldert van der Ziel), Third Edition, Prentice 
Hall Inc, page 499-500. A heat sink 5 is required in order to 
either disperse heat energy taken from the beverage vessel 
10 in contact with the element 4 or to act as a heat balance 
when the element 4 is heating a beverage vessel 10 in 
contact with it. Typically, the heat sink 5 includes fins to 
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4 
maximise heat eXchange with its Surroundings and will be 
made from a high thermal conductivity material Such as 
aluminium or copper. The heat Sink 5 may be anodised in 
order to further increase heat dissipation but more impor 
tantly resist oxidation in this relatively damp environment. 
Furthermore, in order to ensure good thermal coupling 
between the Peltier element 4 and the vessel 10, it will be 
appreciated that a contact pad will be provided upon the 
element 4. This pad will be generally be a bag or cushion 
formed from an envelope of material, i.e. rubber, in which a 
thermally conductive fluid is located, i.e. water/glycol mix 
or silicon fluid. Alternatively, the pad could be a solid 
thermally conductive but shape compliant element to 
achieve close thermal contact over a greater thermal 
eXchange contact area with the vessel 10. 

It will be appreciated that it is the skirt area 9, between the 
heat sink 5 and the outer wall 6, which is subjected most 
Significantly to the heat cycling effects of the thermo-electric 
device 2 and in particular the heat Sink 5. Such heating or 
cooling of the air volume enveloped within this skirt area 9 
about the circumference of the holder 1 creates the necessary 
air convection movements described above. In Such 
circumstances, it can be appreciated that this skirt area 9 
may be configured to enhance Such convection air move 
ments through recesses and protrusions, etc. 
The Peltier effect element 4 will be simply connected to 

the existing electrical harneSS of the motor Vehicle with 
appropriate Switching to achieve heating or cooling as 
required. It will be appreciated that the difference between 
heating and cooling is generally simply a result of different 
electrical current flow directions. 
The convection passage 8 between the inner wall 6 and 

the outer wall 7 is normally open at both ends in order to 
allow drainage of any condensate remaining therein and to 
facilitate convection air flows. It will be appreciated, when 
the thermo-electric device 2 is made inoperative that the 
convection effect on air movement within the convection 
passage 8 is gradually diminished as the heat Sink 5 
approaches ambient temperature. Thus, it will be advanta 
geous to allow the heat Sink 5 to have Sufficient heat capacity 
to Stimulate convection air flow in order to Substantially dry 
the inner wall 6 after the device 2 is Switched off. 

Although the above description illustrates how a beverage 
vessel, and inherently the beverage therein, is heated or 
chilled, it is implicit that Such beverage must eventually be 
consumed. Thus, in accordance with the present invention, 
the beverage vessel 10 can be removed from the engagement 
within the inner wall 6 by a simple lifting action or, 
alternatively, the wall assembly 3 could be mounted detach 
ably upon the thermoelectric device 2 such that the wall 
assembly 3 along with the beverage vessel 10 is lifted and 
replaced upon the mounting of the thermoelectric device 2 
as required. Furthermore, the overlap i.e. the skirt 9, between 
the wall assembly 3 and the mounting of the thermo-electric 
device 2 will add to stability. However, the top edge of the 
wall assembly 3 would require appropriate configuration, 
Such as over-lipping, in order to avoid beverage entry to the 
convection passage 8 as the beverage is consumed. 

It will be appreciated by those skilled in the art that 
condensate will generally present a problem upon chilling 
within the beverage vessel holder 1 whilst upon heating the 
main function of the inner wall 6 will be to provide thermal 
insulation. However, the convection air movement gener 
ated in accordance with the present invention will ensure 
that this inner wall 6 is drier than previous holders and so 
provides generally better thermal insulation. 

In order to ensure that no unsightly condensate pools are 
created by the holder, it will be appreciated that the con 
vection passage 8 could be coupled to a gutter in the heat 
Sink 5 which is Subsequently connected to a Sump where the 
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consolidated condensate may be evaporated by the Peltier 
element 4 or by other means. 

The heat sink 5 may be anodised to reduce oxidation 
thereof. 

The vessel holder 1 may be coated with a thermally 
Sensitive agent to Show the temperature of the drink. Thus, 
the palatability of the beverage may be judged in terms of 
temperature/age if left for a time or for other reasons. 

It will be appreciated that the term beverage in accordance 
with the present invention includes hot and cold drinkS along 
with soup and other edible materials. The vessel holder 
could also be used for transportation of temperature Sensi 
tive materials. Such as Scientific Samples. 
What we claim is: 
1. Abeverage vessel holder for one of heating and cooling 

a beverage vessel when contained within the holder, the 
holder comprising a thermo-electric device from which 
extends a wall assembly including an outer wall and an inner 
wall, the inner wall being configured to retain, during use, a 
desired beverage vessel and allowing condensate transmis 
Sion from the beverage vessel via a wicking effect through 
the inner wall while the outer wall being spaced from the 
inner wall to provide a convection passage therebetween, the 
convection passage being associated with the thermo 
electric device to Stimulate convection air movement 
through the convection passage, as the thermo-electric 
device maintains or alters a temperature of the beverage 
vessel during use of the holder. 

2. The holder as claimed in claim 1, wherein the inner wall 
is formed from an open cell foam material in order to 
provide the condensate transmission via Said wicking effect. 

3. The holder as claimed in claim 1, wherein the inner wall 
is Substantially parallel to the outer wall So that the convec 
tion passage defined therebetween has a Substantially con 
Stant cross-section. 

4. The holder as claimed claim 1, wherein the outer wall 
is made from a thermally insulating material. 

5. The holder as claimed in claim 1, wherein the inner wall 
is Spaced from the Outer wall by a distance on the order of 
3-4 mm. 

6. The holder as claimed in claim 1, wherein the inner wall 
is sized to receive and retain the beverage vessel under Slight 
compressive engagement. 

7. The holder as claimed in claim 1, wherein the therm 
electric device includes a heat Sink, Spaced from the bever 
age vessel when retained in the holder, associated with the 
convection passage. 

8. The holder as claimed in claim 1, wherein the therm 
electric device provides a mounting upon which the wall 
assembly is detachable. 

9. The holder as claimed in claim 1, wherein the inner wall 
and the outer wall are held in a Spaced relationship from one 
another by castellation Spacer elements. 

10. The holder as claimed in claim 1, wherein the thermo 
electric device operates upon the Peltier effect. 

11. A beverage vessel holder for one of heating and 
cooling a beverage vessel when contained within the holder, 
the holder comprising a thermo-electric device having a wall 
assembly, including an outer wall and an inner wall, extend 
ing therefrom, the inner wall being configured to captively 
receive and retain, during use, a desired beverage vessel and 
allowing condensate transmission, from the beverage vessel, 
through the inner wall via a wicking effect through the inner 
wall while the outer wall being spaced from the inner wall 
to define a convection passage therebetween, and the con 
vection passage being associated with the thermo-electric 
device to Stimulate a flow of convection air movement 
through the convection passage, as the thermo-electric 
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device maintains or alters a temperature of the beverage 
vessel during use of the holder to remove any transmitted 
condensate from the convection passage. 

12. The holder as claimed in claim 11, wherein the inner 
wall is formed from an open cell foam material in order to 
provide the condensate transmission via Said wicking effect 
and the Outer wall is made from a thermally insulating 
material. 

13. The holder as claimed in claim 11, wherein the inner 
wall is substantially parallel to the outer wall so that the 
convection passage defined therebetween has a Substantially 
constant cross-section. 

14. The holder as claimed in claim 13, wherein the inner 
wall is spaced from the Outer wall by a distance on the order 
of 3–4 mm. 

15. The holder as claimed in claim 11, wherein the inner 
wall is sized to receive and retain the beverage vessel under 
Slight compressive engagement; 

Said therm-electric device includes a heat Sink, Spaced 
from the beverage vessel when retained in the holder, 
asSociated with the convection passage, and 

Said therm-electric device provides a mounting upon 
which the wall assembly is detachable. 

16. The holder as claimed in claim 11, wherein the inner 
wall and the outer wall are held in a Spaced relationship from 
one another by castellation Spacer elements. 

17. The holder as claimed in claim 11, wherein the 
thermo-electric device operates upon the Peltier effect. 

18. A beverage vessel holder for one of heating and 
cooling a beverage vessel when contained within the holder, 
the holder comprising a thermo-electric device having a wall 
assembly, including an outer wall and an inner wall, extend 
ing therefrom, the inner wall being an open cell foam 
material configured to retain, during use, a desired beverage 
vessel while allowing condensate transmission, from the 
beverage vessel, through the inner wall via a wicking effect 
through the inner wall the outer wall being made from a 
thermally insulating material and being Spaced from the 
inner wall to define a convection passage therebetween, the 
inner wall being Substantially parallel to the outer wall So 
that the convection passage defined therebetween has a 
Substantially constant cross-section, and the convection pas 
Sage being associated with the thermo-electric device to 
Stimulate a flow of convection air movement through the 
convection passage, as the thermo-electric device maintains 
or alters a temperature of the beverage vessel during use of 
the holder to remove any transmitted condensate from the 
convection passage. 

19. The holder as claimed in claim 18, wherein the inner 
wall is spaced from the Outer wall by a distance on the order 
of 3–4 mm; and 

Said inner wall is sized to receive and retain the beverage 
vessel under slight compressive engagement. 

20. The holder as claimed in claim 18, wherein the 
therm-electric device includes a heat Sink, Spaced from the 
beverage vessel when retained in the holder, associated with 
the convection passage; 

Said therm-electric device provides a mounting upon 
which the wall assembly is detachable; 

Said inner wall and the Outer wall are held in a Spaced 
relationship from one another by castellation Spacer 
elements, and 

Said thermo-electric device operates upon the Peltier 
effect. 


